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摘  要 
城市化进程在赋予人类便利生活的同时，也在道路拥堵治理、交通安全保障、
环境资源保护等社会治理领域带来了诸多新问题和新挑战。交通事故的检测和快
速处理是交通管理部门维护道路交通安全和保障人民群众生命财产安全的重要
工作之一。现阶段，交管部门在道路交通安全保障工作中面临的突出问题是：首
先，城市交通状况瞬息万变，导致交通事故发生的因素错综复杂，而现有的数据
分析与挖掘手段已经无法满足事故分析与检测的应用需求；其次，现有交通事故
分析方法大多依赖于事故数据本身，而尚未充分挖掘天气、驾驶人特征等外部数
据在时空维度上的融合分析需求，从而导致事故检测准确率低等突出问题。 
现阶段，随着感知技术和计算环境的日益成熟，各类多源、异构和跨域的城
市数据资源已经具备大数据特征。本文围绕交通大数据分析领域的热点问题，以
交通事故数据为研究对象，重点研究融合跨域城市数据的交通事故分析理论和事
故检测应用。首先，在时空维度上探索交通事故与跨域城市数据的融合分析方法；
其次，以提高事故检测效率为目标，研究基于深度神经网络的短时交通流预测模
型；最终，通过示范应用验证算法和模型。围绕以上核心内容，本文取得了一定
成果，具体包括： 
（1）融合跨域城市数据的交通事故时空分析与可视化 
针对交通事故数据的稀疏性等问题，本文通过融合天气、流量、驾驶人信息
等跨域城市数据，并在时空维度上探索事故与跨域城市数据的融合策略和方法。
同时，通过事故时空可视化分析和展示，为交警部门掌握交通事故发生趋势规律
提供决策支持。 
（2）基于短时交通流预测的事故检测模型 
传统的事故检测方法主要依赖单一数据源来检测发生在城市主干道、快速路
和高速公路的交通事故。然而，单一数据源无法检测出诸多潜在而复杂的重大交
通事故。本文提出了一种基于深度神经网络的短时交通流预测模型，并根据流量
剧烈变化的趋势，对交通事故进行预警和检测，提高了交警部门对重大交通事故
的快速感知能力。 
（3）“城市快速路的重大交通事故检测”示范应用 
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本文以“厦门市仙岳高架及周边路网”为研究场景，开展“城市快速路的重大
交通事故检测”示范应用。通过利用事故发生的时空规律和短时交通流量预测结
果，来提高重大交通事故的检测效率，并为交警部门进行事故分级处置提供大数
据决策支持。 
本文的研究工作为城市时空数据融合分析研究拓展了交通事故大数据分析
的应用场景，同时拟开放的交通大数据资源将为学术界提供实时更新且具有公信
力的城市跨域数据集，具有重要的理论意义和应用价值。 
 
关 键 词：交通事故；大数据分析；可视化；时空数据融合; 城市计算 
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Abstract 
Urbanization could facilitate the convenience of residences. Meanwhile, it would 
bring new problem and challenges in areas such as traffic congestion, traffic accidents, 
environmental protection. Traffic prediction and immediate processing are important 
works for traffic management department to maintain road security and to ensure the 
safety of people’s life and properties. Recently, significant challenges of road traffic 
safety are: (1) traffic status are quite dynamic that conventional data analytics and 
mining methods could not meet the application requirement of accident analysis and 
prediction, because there are complicated factors influencing the accident occurrences; 
and (2) current accident analysis methods rely much on signal dataset, which might 
result in low prediction accuracy because the impact of cross-domain factors such as 
weather, driver features on accident analysis are not fully investigated. 
With the gradual maturity of both sensing technologies and computing 
environment, multi-sourced, heterogeneous, and cross-domain urban data gradually 
become with characteristics of big data. In this paper, we focus on accident analytics 
and detection with the data fusion of cross-domain urban datasets. First, we explore 
the fusion method of accident data and cross-domain urban data in the spatio-temporal 
dimensions. Second, to increase the prediction efficiency of accident detection, we 
establish a short-term traffic flow prediction model incorporating with a deep neural 
network method. Finally, we implement a case study to evaluate the proposed method. 
Specifically, the contribution of this paper includes: 
 (1) Traffic accident spatio-temporal analytics and visualization fused with 
cross-domain probability model of road network 
To address the data sparsity problem in accident data, we proposed a method to 
fuse accident data with cross-domain urban datasets (e.g., weather, traffic flow, driver 
characteristics) in the spatio-temporal dimensions. Meanwhile, accident analysis and 
visualization results could provide decision support for traffic police offices to 
manage spatio-temporal patterns of accident occurrences  
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 (2) Accident detection modeling based on short-term traffic flow prediction 
The traditional accident detection methods rely mainly on single data source, but 
they pay inadequate attention to underlying factors which might have great impact on 
accident patterns. In this thesis, we first proposed a short-term traffic flow prediction 
model incorporating with deep neural network approach. Second, we provide early 
warning on accidents according to height variations of traffic flow. Thus, such method 
could further enhance the rapid perception of accidents for traffic police department. 
 (3) Case study of fatal traffic accidents detection on urban expressway  
Based on the scenario of “Xianyue overhead road in Xiamen”, we conduct the 
case study of fatal traffic accidents detection on urban expressway. We utilize results 
of accident spatio-temporal patterns and short-term traffic flow prediction to increase 
the prediction efficiency of accident detection. Thus, we could provide sustainable 
decision support for traffic police department to enable the stage treatment of 
accidents. 
The contribution of this work is two-fold. First, the urban spatio-temporal data 
fusion and analytics could expand the scenario of traffic accidents analysis and 
visualization. Second, the massive traffic datasets to be open could provide 
continuously updated and accountable cross-domain urban datasets for academia.  
 
Keywords: traffic accidents, big data analytics, visualization, spatio-temporal data 
fusion, urban computing 
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